II. Introduction
Immediate loading (IL) of implants in selected cases has been documented to be a successful procedure in the maxilla and mandible with the literature reporting 85.7-100% survival rates. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] The patient and operators desire for a shorter treatment period combined with the documented success of immediately loaded implants encouraged the introduction of immediate loading protocol in fully edentulous patients. Immediate loading is defined as the prosthesis being attached to the implants within one week subsequent to implant placement 12 or on day of surgery with occlusal contact. 13 Immediate loading of implants on edentulous jaws provides function, esthetics, phonation and psychological satisfaction to the patient on the day of within one week of surgery. The IL protocol can reduce number of surgical interventions and overall treatment time required. 14, 15, 16 The critical clinical factors reported for immediate loading in totally edentulous jaws are, undersizing the osteotomy, achieving an insertion torque of at least 35N/cm 2 , implant distribution with the maximum AP (Anteroposterior) spread and cross arch stabilization using a rigid or metal reinforced provisional. 17, 18, 19 Splinting has been shown to limit the micro movement of the implant within acceptable limits (<150 micron) leading to an osseointegrated bone healing rather than formation of a fibrous tissue around the implants. 20 Operators prefer rough surface, threaded implants 21 with a minimum 10mm length 22 implants for immediate loading cases. The rough surface implants produce more bone-implant contact 23 and friction during implant installation which aid in achieving good primary stability.
Animal 24 and human 25 biopsy of immediately loaded implants have shown to yield more bone-implant contact around the immediately loaded implants when compared to implants which were not immediately loaded. In the edentulous patient, the literature supports immediate placement and immediate load in the mandible using cross-arch stabilization of the implants and a fixed passive-fitting prosthesis on multiple implants having verifiable primary stabilization upon placement. 26 Only few studies show immediate loading of immediate implants in the fully edentulous maxilla and mandible of bruxers. Excess load on a final restoration after successful implant integration can result in implant failure. In addition, fracture of the implant body is a long-term complication often associated with cantilever restorations or other offset forces on the restoration. 27 However, with better patient selection, meticulous treatment planning, atraumatic extraction and operator skill this procedure can be done successfully.
III. Case report
A 72 year old Caucasian male presented to the clinic. His chief complaint was that he was unable to eat properly due to a loose upper bridge and missing teeth in the lower jaw. He wanted fixed teeth in the upper and lower jaw for better chewing.
IV.
Medical and dental history
Patient has Type I diabetes. He smokes 5 cigarettes per day for the past 20 years. He has been taking Novolin R since last 10 years for diabetes condition. His last visit to a dentist was 5 months back for teeth extractions in the lower jaw. Patient has nocturnal bruxism habit.
V. Clinical examination
Clinical examination revealed bleeding on probing, generalized deep probing depths, generalized attrition and generalized grade II mobility on tooth number 37,33,32,31,41,42,43 and 44. He was having a long span bridge on the upper jaw from tooth number 17 to 27. The upper bridge was removed. 12,11,21,22 and 23 had grade II mobility and deep probing depths on 22 and 23. The patient was apprised of the poor status of the existing teeth, explained to about extracting teeth and having dental implants. Oral prophylaxis was done.
The patient was sent for CBCT scan to determine the quality and quantity of bone. Digital photographs and a panoramic radiograph (FIG.1) were done to assess the vertical height of the bone and vital structures in the upper and lower jaw. With CBCT scan and Simplant (Columbia Scientific,Inc., Columbia, Maryland, USA) software, the site, length and width of the future implants were planned virtually (FIG.2) . The patient was explained about the treatment planning. Placement of eight implants in the mandible and eight to ten implants in the maxilla immediately after teeth extraction and a provisional bridge on the same day was proposed. The decision for placement of eight implants in the mandible instead of the normal 4-6 implants protocol was done as the patient has a history of bruxism and will prosthetically enable second molar occlusion without the need for cantilevers. The anticipated osteoplasty of the alveolar bone height after extraction of the remaining teeth was communicated with the lab.# 37 was planned to be extracted later sometime after the surgical phase as it would serve as a guidance for vertical dimension in occlusion and also act as an anchorage for the surgical guide during surgery.
The patient was informed that the surgical procedure is technique sensitive and an immediate provisionalization is not always possible. In such a scenario the patient might have to wear a denture till the final prosthesis is delivered. The patient was also informed of the importance of diabetic control and the proper maintenance of the upper bridge to avoid periodontal infections during the healing phase.
VI. Laboratory Procedure
A facebow transfer and centric occlusion record were utilized to mount diagnostic casts on a semi adjustable articulator. Diagnostic teeth wax-up was done for a fixed prosthesis. This wax-up was duplicated twice, first to fabricate a custom made surgical guide stent from autopolymerizing resin and second to fabricate the fixed interim prosthesis.
VII. Surgical procedure
The vital signs were recorded. (BP 142/78 mm of Hg, Pulse 72/ min, Respiratory rate 12/ min). The patient was premedicated with 2g Amoxicillin and 2% Chlorhexidine gluconate rinses one hour before surgery. Patient received both intravenous IV sedation and local anesthesia 2% Lidocaine 1: 100000 Adrenaline. Atraumatic extraction of the teeth was done to preserve the buccal bone. A full thickness mucoperiosteal flap was raised (FIG.3) . A periodontal probe was used to verify the integrity of the bony walls of the fresh sockets. A thorough socket debridement was done. Ridge preparation guidelines were followed such as (a) reduce knifeedge crest so that ridge is at least 6mm wide (b) reduce depth of sockets so that if the socket is used as an implant site, the implant placement will obliterate the socket or the implant placement will leave a space of 1.5mm or less between the implant and the socket wall and three quarters of the implant surface is in direct contact with host bone (c) the head of the implant is contained within the socket.
Even though with prior CBCT scanning and virtual planning, changes in the final implant position needs to be decided only upon reflection of the flap and checking the osseous contour. At the time of implant placement, surgical flexibility is often necessary to ensure that the treatment goal is ultimately achieved.
In the maxilla nine (Table.1) and mandible eight (Table. 2) Biomet 3i (Palm Beach Gardens, FL, U.S.A) Nanotite Certain Parallel implants were placed surgically as virtually planned (FIG.4) . Site 11, 21 and 25 did not attain the required insertion torque. Healing abutments 5×6mm were placed on 11 and 22 sites. Cover screw was placed on 25, buried and let to heal. Site 34 was originally planned as an implant site, but was found to be lacking in the required primary stability due to osseous defect and hence deemed not suitable for loading. A healing abutment 4.1×6 mm was placed. Site 33 had a jumping distance of around 4mm hence bone grafting was done between the implant and socket space (Bioss, Geistlich Pharma, Wolhusen, Switzerland) and a cover screw was placed on the implant. Tension free interrupted vicryl sutures were placed to close the soft tissue flaps. Implant mounts were removed from the remaining implants and conical shaped abutment (FIG.5) with screw of collar height 3 to 5 mm were selected and was tightened at 20 N/cm² onto the implants. Then Titanium alloy Conical shaped temporary cylinder (Quickbridge ® titanium cylinder, Biomet 3i) is mounted (FIG.6) over the conical shaped abutment and hand tightened. A plastic cap (Quickbridge ® snap cap) made of PEEK (polyether ether ketone) is snapped onto the titanium cylinder. The inner aspect of the lab processed provisional restoration was trimmed or hollowed out (FIG.7) .
Rubber dam was placed over the alveolar ridge below the conical shaped abutments and healing abutment to prevent acrylic from flowing into the soft tissue area. The hollowed out lab processed acrylic provisional was filled with Bis-acrylic Luxatemp (n=9, DGM, Hamburg, Germany) and seated onto the Quickbridge® caps. The material was allowed to set as per the manufacturer's instruction. The provisional bridge with the incorporated Quickbridge caps was removed, trimmed and polished outside the patient's mouth (FIG.8) . Acrylic in the provisional over the healing abutment was relieved to avoid loading. Rubber dam was removed. The Snap-on Caps were filled with Durelon (3M ESPE, Pennsylvania,USA) and luted onto the Titanium cylinders (FIG.9) . After setting, excess cement was removed carefully to avoid any irritation to the wound which might lead to implant failure.
Post operative instruction
Patient was advised soft diet for 12-16 weeks. Avoid brushing the area for the first 1-2 weeks. 7 days with amoxicillin (500 mg q.i.d.) was prescribed. Hydrocodone with acetaminophen was given for management of pain.Was advised to use 2% Chlorhexidine gluconate mouthwash for 1 week. Contact if any crackling, breakage or loosening of the prosthesis is noted. Routine follow up 1-2 weeks the first month, then monthly thereafter for 6 months. Yearly follow ups were advised after the final restoration. Table 1 . Table 2 .
VIII. Discussion
Parafunction may be categorized as absent, mild, moderate, or severe. Bruxism is defined as nonfunctional grinding of teeth in a horizontal direction, which is the most significant biomechanical stress factor. The forces involved are in excess of normal physiologic masticatory loads. Bruxism and clenching are the most critical factors to evaluate prior to implant reconstruction. Long-term success is not predictable in the presence of severe Bruxism or clenching. This does not mean that patients who brux or clench cannot be successfully treated. In this patient, the maxillary and mandibular bone quality and quantity which is a deciding factor in achieving good primary stability for immediate loading was favourable. However, a careful pretreatment evaluation of these conditions, patient education as to the possible resulting complications and treatment, need to be established before treatment is initiated.
A bruxing patient is at greater risk for implant fracture over time because the magnitude of the force will increase as the muscles become stronger and the number of cycles accumulates. Therefore grade 5 titanium alloy implant which is twice as strong as grade 3 CP titanium is recommended for bruxers. The prosthesis should be designed to improve the distribution of stress on the implants. The surgeon should insert the implants perpendicular to the curves of Wilson and Spee, and the restoring dentist should, when possible, place centric vertical contacts aligned with the long axis of the implant body. 28 The occlusal scheme of the provisional followed was a balanced occlusion with minimal load on lateral excursions to prevent untoward forces during mastication. A shallow anterior overbite, reduced incisal guide angle, reduced posterior cusp height, reduced posterior occlusal table width and anterior guidance to prevent nonfunctional or balancing occlusal contacts in lateral jaw movements was incorporated in the provisional.
In an immediate implant placement procedure the extraction sockets itself act as a guide for osteotomy. Hence the site for drilling is much more simplified during the surgery. In this case report sufficient number of implants were placed and widely distributed to allow construction of a fixed prosthesis in case some of the prematurely loaded implants fail during the healing phase. The use of fixed implant supported prosthesis during the healing phase may provide an additional benefit to the unloaded implants in that the prosthesis forms a protective shield over the soft tissue area and direct implant contact is avoided. 29 A recent review concluded that bruxism would not create any biological complications around implants while it is more likely to be a risk factor for mechanical complications. 30 Long-term success is not predictable in the presence of severe bruxism or clenching. This does not mean that patients who brux or clench cannot be successfully treated. However, a careful pretreatment evaluation of these conditions, patient education as to the possible resulting complications and treatment, need to be established before treatment is initiated. Strict periodontal maintenance phase was undergone post operatively. Diabetes, poor compliance to prevention, smoking, bruxing and a history of advanced periodontitis are significant risk factors for implant loss. At each visit periodontal indexes such as bleeding on probing and probing depth measurements were checked as well as mucogingival and prosthetic changes, and the patient's plaque control performance. A night guard to control parafunction, occlusal wear, and excessive loading of the implants was planned after the provisional's are replaced with a fixed-hybrid restoration.
IX. Conclusion
The caution that is urged when using implants to support dental prosthesis in bruxers is due to the common fear that bruxism can cause overloading and may lead to implant failure. Patient compliance, lab and operator skill and good team work during the treatment is the key to successful management of such a case. Meticulous treatment planning with diagnostic tools like CBCT and 3-dimensional implant virtual planning software help the surgeon, restorative dentist, and technician to visually plan prior to the surgical and restorative treatment and overcome the complications which may be encountered with bruxism habit.
